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The Patent Office 
Concept House 
Cardiff Road 
Newport 
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NP10 8QQ 



I the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 

In accordance with the rules, the words "public limited company" may be replaced by p.l.c, 
pic, P.L.C. or PLC. 

Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 



Signed 
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each application number 
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a) any applicant named in part 3 is not an inventor, or 
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Abstract 
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Priority documents 




Translations of priority documents 
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Statement of inventorship and right 
to grant of a patent (Patents Form 7/77) 
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-tvcqucst ror preliminary examination 
and search (Patents Form 9/77) 
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Request for substantive examination 
(Patents Form 10/77) 




Any oiner documents 
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I/We request the grant of a patent on the basis of this application. 
Signature Date 


12. Name and daytime telephone number of 
• person to contact in the United Kingdom 


Warning 



After an application for a patent has been filed, the Comptroller of the Patent Office will consider whether publication 
or communication of the invention should be prohibited or restricted under Section 22 of the Patents Act 1977. You 
win be informed if it is necessary to prohibit or restrict your invention in this way. Furthermore, if you live in the 
United Kingdom, Section 23 of the Patents Act 1977 stops you from applying for a patent abroad without first getting 
ivrttten permission from the Patent Office unless an application has been filed at least 6 weeks beforehand in the 
United Kingdom for a patent for the same invention and either no direction prohibiting publication or 
communication has been given, or any such direction has been revoked 

Notes 

a) If you need help tofitt in this form or you have any questions, please contact the Patent Office on 08459 500505. 

b) Write your answers in capital letters using black ink or you may type them. 

c) y there is not enough space for all the relevant details on any part of this form, please continue on a separate 
sheet of paper and write "see continuation sheet" in the relevant part(s). Any continuation sheet should be 
attached to this form. 

d) If you have answered ires' Patents Form 7/77 will need to be filed 

e) Once you have filled in the form you must remember to sign and date it. 

f) For details of the fee and ways to pay please contact the Patent Office. 
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This document outlines the technical hnpwsvements and innovations that have been 
developed to improve and expand the process of removing moisture from within thermal 
windows as outlined in Canadian Patent 1332541, 



Summary 



Canadian Patent 1332541 is for a filter/valve which does not have the capability of 
positively sealing against re-entry of air and moisture into the window cavity, It does not 
have process defined to positively dry the cavity and the imbedded desiccant In 
environments without extended periods of direct sunlight it may fail to give satisfactory 
results, or the results may be slow to achieve- In addition the illustrated valve projects 
above the exterior surface of the glazing with risk of damage during normal usage or 
from vandalism. The methods discussed do not assure accurate placement, sizing, or 
quality of the requited entty holes; therefor© introducing potential sources of stress failure 
for the glaring. 

In summary the GlobalCyncrgy solution iB a comprehensive end-to-end process utilizing 
speeicUl&ea toonng to assure perifeuily sized aud auvumioly placed Lulw* lilt* GltJLt/jt*J£. 
This solution details the processes and tooling necessary to evacuate the contaminated air 
and all surface and water vapor within the cavity miniiruzing reliauce on thermal 
pumping for initial clearing of the vapor fogging. The solution incorporates processes 
and tooling to use "super-dry" air with equipment which has proven capabilities within 
industry and the medical and laboratory fields. Furthermore the use of a proprietary one- 
way valve provides improved integrity against re-entry of moisture laden air from the 
atmosphere. The solution gains further integrity from the solar pumping capabilities used 
in the Canadian Patent but does not rely on it for initial customer satisfaction; in fact 
these capabilities are enhanced through use of the industrial/medical quality valve thus 
providing superior protection against re-entry of moisture over the slit plastic product or 
fine mesh filter outlined in the Canadian Patent.. 



Background 

Thermal-pane or insulated sash windows have been broadly accepted in the residential 
and commercial building trade for over 50 years. Also know as multi-glaring, double or 
triple pane, and various other trade names, these glazing materials gain their insulating 
effectiveness by trappiag a layer of dry gas or air between two or more pieces of glass- 
The resulting sandwich of glass and dry air provide an effective barrier against heat 
transition between interior and exterior enviroaiments. This resistance to the flow of 
thermal energy has been scientifically proven to be sliced v© in icUucntg iiuauiig *nu an.* 
conditioning expenses the world over. 



In layman's terms the effectiveness of this thermal sandwich exists because trapped air or 
gas is an insulator. Water, in iiquid or gaseous foims* unlike air allows the transfer of 
thermal energy* hence a key to die effectiveness of Thermal-pane windows is the 
retention of the dry air or gas to maintain the insulating properties, Once the seal 
between these sandwiches of glass Bind air are ruptured the effectiveness of ThermM-paae 
windows is dramatically reduced by the introduction of water in either liquid or gaseous 
form. The failure of these seals has plagued manufactures of insulating glass products 
si nee their j nception, 

The introduction of moisture between the two (or more) layers of glass in Thermal-pane 
windows intrmtacw additional and notenti ally more ann&yingnrottafi to consumers; 

una pruuieiu is mo logging ur uiuiiuinerc wuivu ueyciups as mc moistuxc vaporises anu 
condenses on the interior surfaces of the glass sandwich. If unchecked this trapped 
moisture can cause permanent damage to the glass surfaces by leeching minerals out of 
the glass and depositing them on the interior surfaces; this further clouds or obstructs 
vision through the sash. 

Thermal-pane sash replacement has been the only method of repair to date; a significant 
portion of new glass production is used each year to replace foiled windows. 
This represents an extremely expensive, time consuming, and environmentally unfriendly 
approach to the problem. This problem is compounded for the consumer as the 
replacement products require additional labor in the form of priming, painting, and 
potentially re-ins tallation of security devices where prbsent. 
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Improvements to Existing Process 

GlobalCynergy Solutions has developed improvements in a number of key areas, 
affecting all aspects of the process, The process steps are defined below: 



Accessing the Enclosed Volume within the Window 

• When drilling through the glass in order to access the interior of the window, we 
utilize a vacuum fixture to precisely position a drill onto the glass sur fece, as in 
figure 1. The drill employs a liquid cooled solid or hollow diamond drill to pierce 
one or more of the panes of glass. The drill used for this purpose is industrial 
quality and portable, enabling the process to be performed at the residence or 
commercial establishment. The drilling fixture employs a precision depth, stop to 
assure accuracy. The drilling fixture also employs a coolant delivery and recovery 
mechanism to oncrare that the drill bit is adequately coolfid and that thfi uacd 
coolant is recovered. 

• When drilling through the frame in order to access the interior of the window, we 
utilise a self-centering jig Installed on the door frame thus positioning a portable 
drill to penetrate the wood frame holding the window. One or more entrance 
holes will be made with a special '"brad-point" drill bit along with a precise depth 
Stop. The entrance hole will stop at the exact entry point of the metal spacer, 
which separates the two glass panes. A custom drill bushing will be inserted into 
the entrance hole and a drill bit which fits inside this Pushing" or "dritt guide'* 
will bore a hole through the spacer bar. In certain cases, it will also be required to 
drill an intersecting hole from cither the inside or outside of the window unit to 
allow the venting of the window interior. 



Cleaning the ) Interior of the Window 

» After the interior of the window has boon accessed, a solution consisting of 
CrystalClear 550 (or similar acid-based cleaner) diluted with distilled water is 
sprayed into the cavity between the two layers of glass. The solution strength is 
varied in diiedl iclatiojuship with the severity of doponita and scaling on the - 
interior surface(s) of the glass cavity. This solution is allowed to remain for a 
measured period of time to dissolve the deposits. At this point, the *intra-pane 
squeegee** (see tools section) could be employed to farther dean the interior of 
the glass . The solution is then drained from the cavity into a recovery container 
for reuBe; a vacuum fixture is employed to expedite this process and assure 
recovery of all fluids. The resulting glass surfaces are examined and if necessary 
the dilution level of the cleaning solution is adjusted and the cleaning process is 
repeated. Once the glass surfaces have been cleaned satisfactorily, the window 
interior is flushed with distilled water. 



Drying the Interior of the Window 

■ After the water is drained from the cavity with a vacuum fixture the window is 
flushed with IPA (feopropyl Alcohol) or another alcohol based solution that 
combines readily with water to facilitate the evaporation of the water remaining in 
the window. This contaminated IPA solution is also captured for potential reuse 
with the vacuum fixture* Once fho IPA solution hac been captured, the "Window 
Dryet** (see tools section) is attached to the window to further remove moisture 
remaining within the window as well as from the desiccant within the spacer bars. 

Sealing the interior of the Window 

• Once the desired relative humidity levels are achieved the ?f Window Dryer" is 
removed from the glass cavity and a clear silicon plug is inserted with industrial 
sealant to perroanently seal one or more holes. A special "one-way valve*' plug 
(see tools section) is inserted Into one or more of the other holes. 

♦ In the case where the holes into the widow space were made through the window 
frame, those access holes that will not contain a "one-way valve", are plugged 
using a wooden (or other material) plug, sealed with silicon to ensure a leak-free 
aufcl, Foi' ihow w^-ss hales thai will contain a "ono-way valve",, a buohing and 
sealant Is inserted into the hole; the hushing has been manufactured to precise 
tolerances to allow the "one-way valve" to be utilized in this cavity. It may be 
necessary to drill another hole into the frame that intersects the initial hole at 90 
degrees in order to vent the "one-way valve" to either the interior or exterior of 
the window. 
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Tools 

GlobalCyrtStgy Solutions has developed a number of new tools specific to the application 
of cither the existing propel or the improved process outlined above. 



Drilling Jig 

* The drilling jig is a guide mounted on the frame of the window or patio door to be 
processed that simplifies the alignment and depti> of the holes that are required to 
be drilled into the window. 

tntra-Pane Squeegee 

* The intra-pane squeegee is a flexible metal metallic chain coveted in a cloth 
cleaning surface. It is sufficiently flexible to be able to be inserted into the space 
between the window panes, yet when a magnetic field of sufficient Btrcngth is 
applied to either side of the exterior of the window, the squeegee becomes rigid 
and is able to be manipulated within the window space by a magnet applied to the 
exterior of the window* Once the interior of the window has been cleaned by the 
intra-pane squeegee, the magnetic fifeld is removed and th<? intni-paae squ c$g|^ 
returns to it's original flexible state in order to be removed from the window 
space* , 



c 
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Window Dryer 

• The window dryer removes moisture trapped within the window cavity by 
** creating a closed loop air flow as follows: 

• Super dry air is created by passing compressed air through the mini-dry or; it 
passes through a pressure regulated valve (and optionally a humidity 

. monitoring device) into the window cavity through one of the access holes 

# Moisture-laden air is expelled through a different access hole and may be 
rmfweri fhroiiEh a humidity monitoring device to track the performance of thfc 
drying process. The moisture-laden air is exhausted into the atmosphere. 

♦ This process is continued until the ambient humidity level Within the glass 
cavity reaches the desired relative humidity level 
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* The one-way valve -will be a plug assembly made of silicon (or another 
material) that incorporates a low-leak or zero-leak check valve (using either a 
duckbill, umbrella or other commercial check valve design) to prevent air 
from catering into the plug, while having a low cracking pressure to allow aic 
to pass out of the plug under very low pressure. Either end of the plug will be 
covered hy a screw or moch to minimize thn finfry of patties (such as air 
pollution) or insects- The function of the one-way vaJve is to allow air and 
ambient moisture vapor to escape outward from the interior of the window 
while preventing backflow or re-entry of humidity laden outside air, These 
plugs will be anchored into one or more of the access holes that have been 
drilled to provide access into the window cavity. 
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filofnrfCynergy Predion Drill Guide and Template for Doors 



Brief description «r«heCtaOde/T«Dipbite 
L'urpose: 

To guarantee accuracy and Insure safety for the operator and consumer when drilling 
hinged or sliding patio or exterior doors containing "tempered", ^ardenad"* of "fibalictf- 
re&isunl" glass. 

Tlioac types of glass (noted herein) cannot be drilled directly as they will crumble or 
shatter ?is designed. The entrance ho!c(s) for cleaning, drying, and venting via a one way 
filter nni&l be inserted into a 6avity penetrating the edge or the glass sandwich; 
specifically the hole must be accurately placed In the in&t&I w eompocttion spacer 
between \ he two piMos of glass, 

1'he attached lino drawing illustrates the design of our Drill Guide/Template* 
Application; 

■ ■» 

Tn use the Fercision Guide/Template in positioned directly onto standard 2 & 3/B inch 
doors by sliding it into position at die top or bottom of the door frame, Onco in position 
it is clamped in place with a hand adjustable wood working clamp with rubber ftOil-slip 
surfaces. l ? ov application on Z & l/S or 2 & V5 inch doors a single (or miritiplc) 1/S inch 
spacer is used* 

The first machined steel guide tube <l w X 4" X 14MM) is inserted and locked into 
position on the guid& and an entrance hole of 10MM is drilled for a precis© depth ' 
(controlled l?y a machined stool stop device on the electric drill itself). The machined 
steel guides tuba \s n^laccd with the r 1 X <T X 10MM version guaranteeing ©xacl 
centering of tho second hole which pierces the spacer between the two glass surfaces* 

Ff JYoni venting of tho door is required* the field tcchaidan places the third machined Steel 
guide tubo ( « n X 1 1/2" X 10MM) into tho Guide Tube Hole, this guarantees an 
access hole location exactly 90 degrees in fetation to the worn* hole. A 10 MM drill bit 
is then usotl to make this secondary access hole. 
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|flC8a;^ i 26^eB-:eg,-;^08^i 




Window Pifiwrl 




z 7 






Of* 



One-Way Valve Assembly I 
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